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Abstract 



This paper examines the search and selection strategies of teachers 
when retrieving information stored in a database concern i rig computer 
assisted learning programs. It reports several experirnerits designed 
to test the disembeddirig effect of the presence of keywords in entries 

about CAL programs, arid the irifluerice of teachers' cognitive style 

upon their search strategy and their success at retrieving appropriate 
irifbrmatibri/ Results indicate that the presence of keywords aid field 
: deperiderit teachers wheri cdmpleteing the tasks. _ The imp! ications of 
these firidirigs for the design of computer software are discussed. 
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\Gomputers have the potential , to make large amounts of information 

available_td users. Little, attention has been given tOL examining 

ihdiviciuai differences exhibited by novice computer users in seeking 
information from a database, and to the effect these differences have 
on the iriformatibh seeking performance and strategies of users. The 
purpose of this study, therefore, was to the examine information 
seeking behaviour of novice computer users and to assess the extent to 
which the prpvision of a search-aid hindered or facili^tated success at 
information s^lection^ In particular, attention was paid to the ^ 
relationship between the^ provision of search-aids (such as keywords), 
cognitive styles of computer users (field dependence), arid the 
strategies used to determine the adequacy of educational computer 

software for use ih.teaching. ^ 

This study dialt with the i nf ormatibri search and retrieval 

performance and strategies of instructors when required to access 

information about Computer Assisted Learning (CAL) sof twarejpresented 
"on-line", and then make decisions about the mateh between materials 
found and their appropri ateriess to teaching si tuat ions. Research into 
Information prbcessi ng has fbcUssed upon the apjtitudes of the 
searchers and their iriteractidn with the materials. Eronbach and Snow 
(1977) pointed but the prdblems in searching out information 
highligh.ihg searchers whose search strategies were hindered by being 
forced to use a strategy at variance with^theirintuitive strategies. 
The present study examined i nformati on search '^nd retrieval __ 
perfbrmarice arid strategies of instructors in the context of ^CAL 
selectibri in order that computerised information system design; ; 
variables which match human and computer information processi ng may be 
ideritified, and more may be understood about the cognitive p>"ocesses 
bf instructor planning when using GAL software. 

Human-Computer Interaction: Cognitive Factors ' 

A computer assisted information system cbrisists bf three major 
components: hardware, software, and the User. The interaction of the 
three components is one of the impbrtarit parts of the system - the 
human-computer interfac^e. As ribted by Bo ( 1982), computers have _ 
considerable power for data mariipuTatibri, and if a database is built, 
efficiently,, they can stbre, manipulate, and retrieve huge amounts of 
detailed infprmatibri; but the user is far better at extracting 
significant irifbrmatibri. 'A goal '>^or system designers must be to 
examine the ways in which attributes of computer systems can be 
matched with human retrieval skills, especially the cognitive factors 
which facilitate information retrieval. 

Shrieiderman (1982) has amplified this message when calling for 
systematic design, testing, and implementing the user interface, 
* especially if the interests of novice users are to be served. 

While an. appropriate interface will not remove either the anxiety 
or lack of knowledge of novice computer users, it will make effective 
interaction more probable. 

Novice and expertusers generally exhibit quite different modes 
of behaviour (NIoran, 1981). The nbvice Usually is engaged in problem 
solving activity whereas.the expert is skilled in interacting with the 
'^computer. Interaction, for the expert User, is a routine cognitive 
skill- (Card, Moran S Newell, 1980). Mbran believes that the only way 
to at'l^in a coherent understaridi rig of the user is to look beyond the"' 
superficial features of the computer system and consider the user ip 
psychological terms. He adds that the most promising approach may be 
the application of irifbrmation processing models which spell out the 
mental operations that the user must go through to accomplish given 
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tasks. This lead has been fbllowed_up with. respect to computing 
experience. To describe di ffereht levels of compu 
sophisticatioh, .Schneider (1982) has developed. a user taxonomy and 
identified levels: Parrot, Novice., Intermediate, vExpert; and Mastery 

For Schneider each level is characterised by the chunk size 
assumed to be employed by the user, language scope, and the degree of 
generali^^ation or abstraction of cbhcepts. This taxonqmy^can be 
conceptualised as a development of Shiffrin and Schneider^s (1977) 
earl ier distinction between cdhtrol led and automatic information 
processing. Srhneider has thus identified a useful means of. 
describing the different cognitive processes with which people of 
varying levels of computing experience interact with computer systems* 

Database Query^ nd Manipulatlcw 

One of the most fruitful areas for studying cognitive processes • 
may be in database query. Given that users of database systems 
require manipulation languages for operating on the database, Zlobf 
(1978) listed nine requirements for the design of user-friendly dat| 
manipulation languages for non-programmers: 

1. Minimum concepts required to get started: simple operations 
should be simple. _ 

2. I'linimum syntax: simple syntax, even for complex 
operations. ^ ...... 

3. Consistency: operations should have consistent semantics in 
^ all contexts. __ __ % - 

4. Flexibility: language should /'capture" the users thought 
processes, thus providing many degrees of freedom in 
formulating a transaction. __ _ - 

5. Not sensitive: a small change in the query should produce a 
^ small change in the query language expression. 

6. Easy to extend and modify: ' views, snapsHots and 
reorgani sati ons. _ _ _ 

7. ^ Minimum exception ru[es: uniform language structure. 

8. Easy detection of errors: minimise possibility of error and 
provide good error messages. 

•9. Unified language: same syntax for query. Update, 

definition, and security control. 
This list represents a useful set of guidelines for the 
evaluation of mandpalation or query language design; but most factors 

remain untested. _ ,s _ ' ' r i — v 

Several methods can be used to retrieve i nformation from large - 
databases: menu selection, keyword search, special query languages, 
and so-called "naturaV** languages specification. 

1. Menu selection schemes are' designed ^ rimari ly for non- 
specialist users - specifications of search requests depends 
upon recbgnition. Problems with this type of organi sati bh 
include mis-match of word meanings and categorisations, 
inflexibility and tediousness of use, _ 

2. keyword systems search on user provided single wbrds or 
combination of words. Studies have shown that knowledge of 
the cataloguing system and the content area can be necessary 
to the selection of appropriate keywords (Stevens 

"Shneiderman, 1981, cited by Dumais S Lahdauer, 1982). 

3. Special database query languages are very powerful for well- 
trained users, but are nbt suited to casual users.^ 

4. Natural languages have the advantage that^ a specif ic query 
language need not be learned by Users. On the other hand, 
such languages are very expensive to develop. 
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A continuing problem for information system designers is that 
users' natural logic often diffe»^s markedly from formal logic (Brained. 
1978). It is difficult to design a database system around users/ 
natural logics as individuals are not always cbnslsteht -in their 
logic. 

Cognitive Style 

The concept of cognitive style refers to psychb'l bgical dimehsibhs 
that represent consistencies in an individual's manner of acquiring 
and processing i hf brmatibh. Mbre specifically, it concerns individual 
differences in the cbgriitive prbcesses by which kridwledge is acquired: 
perception, t'hbught, memory, imagery and prbbl em-sdl vi ng (Ausburn & 
Ausburh, 1978). In particular, the field independent/field dependent 

dimehsibh bf cognitive style, which has been thoroughly explored by 

Witkiri, Mbbre, Gdbdehbugh and Cox (1977), concerns the abil ity to deal 
with embeddedness in a stimulus field. Further studies by Witkin, 
Oltman, Raskin and Karp (1971) have revealed thdt field independent 
individuals have more analytical and structuring abil i ties compared to 
field dependent types. As put by Benbasat and Taylor (1982), central 
to Witkin's theory is the contention that the ability to "break-up" a 
configuration reflects not only perception, but also indicates a basic 
approach to problem solving^ 

Cogni ti ve Styl e and I nf ormati on Se'archi ng ^ 

There are few research studies that have dealt directly With the 
relationship between.field dependence/i ndeperidehce and ihfbrmatibh 
selection and use. In an experimental study (Bariff and Lusk, J977) 
the.same information was presented to decisibh makers in fbUr * 
different report formats: tabular raw data, percentage data, 
histogram and ogive repbrt (which shbwed cumulative frequencies). 
These formats were reasbhed tb be ranked in increasing complexity. 
The results shbwed that; field dependent subjects' format preferences 
were iriverse*ly related to increasing levels^ of report complexity. 
Similarly. Benbasat and Dexter (1979) fqund'that .fieTd indep^ 
subjects performed equally wel T with aggregated or disaggregated data 
reports in a laboratory study using a relatively structured inventory 
^production decision making ;^ask. Field dependent subjects who.were 
given aggregated data reports had the wprst average profit performance 
among ali_subjects. _ . : 

These two studies indicated thdt field dependents both prefer and 
perform better when the information presented to them is in relatively 
untransfoFmed, non-aggregated. raw form. These findings are cbhsisteht 
with Witkin's theory that field dependents have difficulty in 
disembedding a complex figure or cbhcept, therefbre leading to a 
preference for disaggregated data. 

In another study_again using prbductibh decisibh making tasks, 
Benbasat and.Dexter (1 979) analysed the influence of field dependence 
on the use of a computer simulatibh model as a decision aid. While 
keeping som^ variables cbhstaht, the decision maker could alter one or 
more of the bther variables in order to determine the effect of the 
change oh prbfit perfbrmahce. Benbasat and Dexter predicted that a. 
simuTatibn model would provide the ability to analyse separatel^y the 
impact bf each decision variable (or groups of variables) on'profit 
perfbrmahce. The simulation model thus provided field dependents a 
meahs of isolating (disembedding) the influence of single (or few) 
variables from the more complex five-variable set which determined 
profit performance. The results indicated that field dependents,^, who 
performed substanti al ly 'worse than field independents without the 
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simulatiori model, improved thei r performance to the level of field 
independents \vith the simulatioh -Uddel, a result which is also 
consistent with Witkih's theory,:. . . •-_ . . /in^nx • 

In an extension of the Bariff arid Lusk (1977) study, busk tl97y) 
asked subjects to answer a nyniber of questions using data provided in 
reports which ranged from tabular to graphic in various -level s of . 
complexity. Since the task required disembedding of information from 
reports* Lusk hypothesised that field independents wpuld perform 
better than field dependents. Mhtlst this was found to be true* 
however, the results also showed that' regardless of cognitive style, 
individuals Using less transformed (less complex) reports performed 
be tte r « .... 

In summary, the experimental evidence indicates that although 
field independents perform equal ly wel 1 with raw or - 
trahsformed/aggregated data, field dependents prefer and perform 
bett^ when they are provided with disaggregated data reports or 
decision aids Which help in disembedding the critical elements of 
complex problems. These results also support the suggestion of 

Salomon (1971. & 1979) thalt particular cognitive skills can be 

supplanted in_ persons deficient in that skill: the case in point 
being the ability of field dependent persons to disembed complex 
information. __, ^ 

The present study fbcussed on the provision of keywords as a 
search-aid and disembedding agent. Following the research. reported 
above, it was anticipated that field dependent persons would perform 
better when provided with keywords but that field independent persons, 
would perform^equally well with or without this disembedding search- 
aid. 

Ma.jor Questions 
Thus, the major questions of the study were: 

1. Does the provision of keywords as an on-line search-aid 
facilitate search and selection performance from a 
computerised information system? _____ 

2. Does field dependence predict search and selection 
perfbrmance from a computerised information system? _ 

3. Do subjects wi'th different field dependence scores perform 
differently when interrogating a computeri sed information 
system with and without the search-aid of keywords? ^ 

4. Does the prdvisidh of keywords as an on-line search-aid 
influence subjects' search and^^selecti.on strategy when 
ihterrbgatihg a computeri sed i nfbrmation system? 

5. Does field dependence predict subjects' search strategy when 
interrogating a computerised information system? 

■ 6. Db sub-'ects with different field dependence scores adbpt 

different search strategies when . ihterrogati hg a 

computerised information system with and withbut the search- 
aid of keywords? 

METHOD 

Seventy seven undergraduate students ehrblled in Undergraduate 
College Education courses were used as subjects in this study. The 
age range of these students was 18 thrbugh to 54^ The mean age was _ 
29.6 and the standard deviatibn was 9.2. The sample yzas approximately 
equally divided between males (N = 40) and females (N = 37). tlhilst_^ 
approximately half were enroll|g_Tn_a^^^ 
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= 38)^ most subjects (N «= 43) located themselves bri_the lowest rating 
of a five point coniputing experience scale ranging from "littlejto 
none" to "regular use". The remaini ng. subjects placed themselves on 
other. points (N = 13;.N.- 10; N = 6i N = 3 respectively) to pirdduce a 
positively skewed distribution. 

A 2 X 2 factorial design with repeated measures over the 
treatment variable was used in this study. The two treatment 
conditions were with and without keywords, and field dependence was 
regarded as 5 moderator variable. The experimental design is shown in 
Figure 1 . ' . 

Insert Figure 1 about here 



Each subject completed" two search and selection tasks; in all 

cases the mathematics task preceeded the biology task. Sabjects were 
randomly assigned to two treatment groups: mathematics task with 
keywords (MKW), biology task without keyords (BKW); and mathematics 
task without keywords (MKW) , biology task with keywords (BKW). The 
observations.consisted of scores on a number of dependent measures: 
number of relevant selections, search time, relevant selections.per 
minute, proportion of multiple search requests and "Search profil^e 
group membership. For the first five dependent measures a regression 
equation was calculated with all covariates entered. into the model. 
The covariateswere entered into a discriminant analysis to predict 
search prof i le 'group membership. 



Experime ntal Material s - - 

A database which contained some two hundred and thirty entries 
about CAL programs was prepared. The programs referred to in the 
database entries were available on the same timesharing computer 
system used for training and testing, arid were-^elected from 
commercially and student produced programs available on the system. 
Each entry on the database had two possible display formats: One 
version displ ayed research number, name of the CAL program, keywords* 
and an abstract about the program. The other version omitted 
keywords. Two versibris of a query program which^ accessed, the database 
were prepared. One version of this program allowed subjects to 
interrogate each of the name, keyword, and abstract. sections of the 
"database. This query program activated the display of keywords in 
each entry. The other version of the query program did riot access the 
keywords sectibri of the database, and did not activate the display of 
keywords. 

^ Procedures _ - ^ l z j 

Subjects were tr:ined inthe use of the query program and tested 
in their class groups. In all, six separate class groups whose size 
rariged from five to nineteen were trained arid tested. Each three hoar 
training and testing session took place in subjects' normal class 
time. All training and testing was completed over a three week 
period. At the beginning of each training session subjects were, 
randomly allocated a numbered, test booklet which contained _ _ 
information used in traiiriTrigV'pfactice examples, experimental tasks,^ 
response forms for testirig cornputing experiments, keyboard expertise* 
and mathematics and biolbgy background. .There was also^provision^for 
subjects to make notes wheri qompleting iach experimental task. Ine 
test response fbrm required subjects to keep^jjrecqr^ 

_r_ec5t:d_n^inber arid -r>^me--a1^ch7pTo^^ and the number, name and 

comments about each program finally selected. Even numbered booklets 



indicated that subjects used, tile ^'keywords" treatment for the. 

mathematics task and "without keywords" treatment for the^^bio.logy 
taski Odd numbered bbbklets indicated Subjects used the 'without 
keywords" treatment . for the mathematics task and the k.eywords 
treatment for the biology task. " . - 

All subjects received training in the operation of the computer 
terminals and use of the query program. Prior to moving .to the_ 
computer terminals the Group Embedded FigaresTest (Witkin et al, 
1971) was administered according to the established procedures of this 
test. All subjects then completed two practice searches, using each of 
the treatment conditions. Assistance was given when required. 
Depending on availability, subjects chose to use either a VDU (N = 4/; 
or hardcopy_terminal (N = 30). . Each subject -used the Same medium for 
practice a"nd experimental' tasks. ■ . — 

The experimental tasks were introduced when all subjects could 
satisfactorily operate the query program. Subjects were Informed -that 
while all search information was be'Ing recorded by the computer, all 
results of testing would be held in confidence and would^not be 
counted toward their course grade. r u 

5nce logged into the computer and into one or other of the query 
programs, subjects were prompted with "Search, hist. Help or End? * to 
which they coul^ respond with S, L, H or E. The response E ended the 
search, whilst H provided two "pages" (screensf al 1 ) of information 
about each query program's operation. The response L enabled subjects 
to "list" either brie or a rarige of database entries by specifying its 
record number or a range of recorded humbfers. An example of the; last . 
response is "L 1-30", iri which case the subjects wbuld have seen 
database entries 1 to 30. The S response i ndicated^the Subjects ^ 
■ wished to uridertake a search of the name, keywords (if .al lowed) and/or 
abstract sections of the database. Once into the search subroutine, 
subjects Were required to specify which section of the database they 
wished to interrogate by placing an A, K, or N before each search 
string requested. Each se4>ch string had to be placed in^^quotation ^ 
marks. Searches could be' combined with the Idgicals and , not and 
"or". An example search request was K "mathematics and A addition 
or A*"adding" not A "fractions". ; 

Following testing several subjects from each group were 
interviewed. They were asked to describe the manner in which they 
interrogated the database arid difficulties experienced. 

Data Analysis , , , . 

Stepwise multivariate regression across the dependent measures 

relevant selections Score, search time, relevant selectidris per 
minute, number of requests, and proportion o^JwltiPlf^^f quests was 
estimated for both tasks with the subprogram NEW REGRESSION, of the 
Statistics Package for the Social Sciences. The predictors treatment, 
field dependence, treatment by field dependence i riteraction, computi ng 

experierice. keyboard expertise, mathematics or biology backaround 

(deperidirig upon task), and medium used were eritered into the^equation 
^or both tasks. Non-significant covariates (F ratio p > .05) were 

deleted from the model. - ^ 

Thus, the statistical model used fo(^_testi4ig_J:he-hypot^^ was; 

X + B X + B X, + B^X^ + B X + B X 
2 2 12 12 33 4 4 5 5 6 6 

= dependent variable for each task: relevant^ 

selections score, search time, relevant selections per 
minute, and prdpdrtiori of multiple requests. 
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Xi = main effect for treatment 

t2 = main effect for field dependehcp 

; Xi2 = interaction effect of treatrheht.ahd field dependence 
=s main effect for cbmputihg experience 

%4 = main ^effect for keyboard .expertise _ 

Xs = main effect for mathematics or bidl<)gy background 
= main effect for medium used 

Each subject's search profiles (observed at two minute intervals) 
were coded for" use with a . hierarchical group analysis program which 
was developed by.Veldman ( j'967) fol lowing the work of Ward (1963) and 
Ward and Hook (1953). 
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Table 1 presents means and standard deviati^ons for variables used 
in the analyses. In this Table, computing experience, keyboard, 
expertise and mathematics and biology background were derived from the 
instruments set out in the training/testing booklet. 

Insert Table 1 about here 



Table 2 presents means and standard deviations of the two . _ 
treatment groups by cr* terion.means for both tasks.- The overall means 
and standard deviatio:is are also shown. While hone of the differences 
between treatments are significant at the 0.05 confidence level ^ 
subjects provided with the use^of keywords made more requests — 
(mathematics task: KW 4^71,, KW 3.78; biology task: KM 7. 57, JW 5.86) 
and made more multiple requests (mathematics task:^ KW 0.35, KW 0.26; 
biology task: KW 0.38, i<W 0.29).- Subjects provided with keywords 
made slightly more relevant selections in the^mathemati cs task (KW 
2.24, KW 2.21), but the opposite was true in the biology task (KW 
2.13, KW 2.53). These results indicated that while some of the 
predicted trends are present, the provision of keywords alone makes no 
significant difference to the dependent variables as measured in this 
study. They also indicated that there may frave been some task , related 
differences in this study. In the biology task. subjects searched 
longer, 'made more requests bat less relevant selections per minute. 

Insert Table 2 about here 



Further examination of subjects' search requests reye^j^'-'t^(^ 
when provi:ded with keywords fifteen subjects i h the^a-tKeffiati c 
and seven subjects in the biology task_did^j:^ot^make a keyword request- 
These subjects therefore did_jiot_e-xi5e1ne^^ 

by this study, and wh.ei^--^lTe'S^ were removed f^dm the analysis a 

different paMertToT resul ts emerged. Table 3 presents means and 

-^s-tantiardd^eviatlons of the two treatment groups by criterion measures 
for both tasks excluding these subjects. In both :asks, those <=> 
subjects using keywords made significantly more requests (mathematics 
task: KW 5.48, KW 3.78, p < .05; biology task: KW 8.03, KW 5.86, ^ 
p < .05). Further, in the mathematics task, those subjects who used 
keywords made ai significantly higher proportion of multiple requests^^ 
(KW 0.56, KW 0.26, p < .05). These results indicated that the actual 
use of keywords alone signifjcan£^.y..influences_subj*e'-ts^ search 

strategy, but does not signif iccntfy affect sejectic'^ performance. 

Further analysis revealed that those who did not make a keyword search 
when permitted in the mathematics task had significantly more 
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mathemat-ics background, but this finding was not confirmed for the 
biology task; 

Insert Table 3 about here 



Selection Perfbrmarice __ __ _ , 

It was hypothesised that treatment, field dependence^ and the 
treatment by field dependence interaction wouW be significantly 
related to the number of relevant selections made in. both tasks. 

The mul tivariatG regression analysis ihcludihg those subjects who 

did hot use keywords when provi ded. suggested ttiat none of these 

predictions could be accepted at the 0.05 confidence level. Treatment 
and field dependence main effects were not significant in the reduced 
model.' The f irst^order.fi^^ld dependence by treatment interaction was 
al'jso non-si gnificaiTtT^^-4^ ^ _ 

significant predictor.in both tasks (mathernatics task: B 0^383, _F - 
6.023 [4. dS]. p < ,05; biology task: B - 0.310, F = 4.205 [4, 69]. p 
< .05). Both variables also accounted for significant amounts of"^ . 
estimated variance of this dependent measure, 10% for mathematics 

background, and nearly 6% for biology background. • - 

As- previously mentibhed, f i f teen sub ject^ in the rnathematics task 
and seven siibjects in the biology task did not use' keywords. when 
provided. Table 4, which sHows the reduced^regression model with . 
these subjects removed from the analysiSr^^conf irms the treatment and 
field def^endence main effects were non-significant at the 0.05 
confidence level in both tasks.- .-The first order field dependence by ^ 
treatment intersection was • al^sd' non-si gni fi cant in thi^^model. The 
covari ate computing experience was a significant predictor in the 
mathematics task arid-accountGd for 8% of the estimated variance of 
this depehdent^rtieasure. ; 

— ~— ~— 

Insert Table "4 about here 



These results therefore indicated that neither the provision of 
keyv/ords or their actual use, field dependence, or the interaction 
of field dependence and provision/use of keywords significantly 
predicted the number of relevant selections made by subjects when 
searching the database. 

Search Time n . • ^ u >4-j • 

The multivariate regression analysis including subjects who did 

not use keywords when provided suggested that none of these 

predictions could be^rejected at the 0.05 level of confidence. The 

expected main effects and field dependence by treatment interaction 

were not found in the reduced-^model. Further , ' none of the cdvariates 

were significant predictors in either task. ' 

The multivariate regression analysis excluding those §-ubjects who 

did hot use keywords when provided suggested very different trends 

(Table 5). The main effects for treatment, fi^eld dependence and the 

field dependence by treatment interaction were all significant at the 

0.05 confidence Jevel in the reduced model for th& mathematics task. 

Farther, the fieTd dependence by treatment interaction accounted for 

^5^ of the estimated variance for search time ^in this task. While . 

none of these significant effects were observ^'d for the biology^task, 

field dependence accounted for approximately 7% of the estimated ^ 

variance of this dependent measure. The large' di fferential effect of 

the treatment between tasks suggested that those subjects who did not 
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iiiake a keyword reqaest when fjerrhitted searched for 'less time in the 
mathematics task bat ''o2gei;_l|^_;^tie biology task. 

Insert table 5 about here 



ThesQ resaUs therefore indicated *that in the mathematics task 
those subjects who actually used keywords when provided to interrogate 
the database used significantly more search time than those not using, 
keywords. They also indicated that i.n the same task field independent 
subjects used significantly less search time than field dependent 

subjects. _ ■ , ^ _ , . . - 

The field dependence by treatment interaction tor the mathematics 
task was disordinal (Figure 2), and indicated that field dependent 
subjects not using keywords used less search time than those using_ 
keywords, and that field i ndependent -sabjects using keywords used less 
search time than those not using keywords.^ 

Insert Figofe 2 about here *- 



Sear ch Efficie ncy ^ ic m.. u 

The multivariate regression analysis including those sabjects who 
did not use keywords when provided suggested that none of these 
predictions could be supported. The expected treatment and_ field ^ 
dependence main effects and interaction were not found in the reduced 
model. The covariates computing experience and medium used were _ 
significant predictors of search efficiency in the mathematics task, 
and accounted for 15% and 5% of the estimated variance respectively. 

The multivariate regression analysis (reduced model? excluding 
those subjects who did hot use keywords when provided (Table 6) ^ 
suggested that the field dependence main effect was significant at the 
0 Q5 confidence level in the mathematics task * and accounted for y/„ ot 
the estimated Variance. The expected treatment main effect and field 
dependence by treatment interaction could not be sufjported at the U.Ub 
confidence level in either task. The eovariate computing experience 
was a significant predictor of search efficiency in the mathematics 
task and accounted for nearly 22% of the estimated variance. 

insert Table 5" about Here 

These results indicated that an increase in GEFT score 
significantly predicted a greater number of relevant selections^per 
minute in the mathematics task only when those, subjects^who used 
keywords when provided were included in the analysis. Further, ^tie Id 
dependence and computing experience 'together accounted for nearly one 
third of the estimated variance in the mathematics .task. 

Numbec of Search Requ&s4s ^ ;. - u- ^.^ ..k^ 

The multivariate regression analysis including tliose subjects who 

did not use key\-/ords when provided suggested that none of these 
predictions could be supported at the 0.05 confidence level in both 

^The multivariate regression analysis excluding those subjects who 
did riot use key\*ords when provided confirmed that none of the _ • 

predictions could be supported at the 0.05 confidence level (Table 7). 

The results, ' however, do suggest that treatment accounted for 

approximately 7% and 5% of the estimate.d variance for this dependent 
measure in the mathematics and biology ta.sks respectively. The results 
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also . confirm 'that the cbvariate computing experience sign iFi can tly 
predicts the number of requests made in the biology task and th#t it 
ciccountcd for 7% of the estimated variance. 



Insert Table 7 about here 

These results therefore indicated the a'^^ttral use of keywords 
increased the number of requests mace ./hen Searching the database*. 

Comfilexi-ty of Search 5?Ntegy 

The multivariate r^gressi on .ana lysi s including those subjects who 
did not use keywords when_prov*id^ suggested only the field dependence 
in fhe mathematics task_(B = 0.046, F = 9.180 [4, 67]; p < .05) could 
be supported at_the_0-05 level of confidence arid ac«oUhted for 
approximately 172 of the observed variarice (aP/ ^ ,172. F = 14.550 

[1.-7D], p < ,001) in the reduced model. Field dependence ;in the 

^biology task accounted for riearly 9% of the variance of this dependent 
measure (aRV= ..089. F = 8.258 [2, 70]. p < .05). Tho expected 

treatmenf main effect arid the field dependence by treatnent 

interaction were not fbUrid. The cdvariate computi ng_experT ence was a 
significant predictor for this dependent measure in both tasks 
(mathematics task: B = 0.110, F = 10.382 [4, .57]. < .05; biology 
task: g = 0.140, F = 16.330 [4, 68]', p- < . 001 )^ and accounted for a 
further 11% of the observed variance in the mathematips_task (aR _ 
= ^112, F = 10.809 [2, 69], p < .05) and 16% in the biology task (aR 
= T160. F = 13.495 [1, 71]. p < .001). . . 

The multivariate regression analysis excluding those sub^^cts who 
did not use keywords when provided (Table 8) confirmed that field 
dependence si^gnif icantly predicted the proportiori of mUl ti pie requests 
made in the mathematics task. Further, field deperiderice accbUrited for 

some 19^ of estimated variance in the mathematics task and 

approximately 8% in^the biology task. Thes^. results further confirmed 

that the covariate computing experierice sigriificaritly predicted 

performance.in both.tasks bri this dependent measure (mathematics task: 
B = 0.012. cF = 7.112 [4, 52}, p < .05; biology task:,^ B - 0.132. F = 
12.972 [4. 51]* p < ,05) arid that it accounted for significant amounts 
of the estimated variarice (mathematics task:^R' = .109; biology 
task: AR''= .140). The interaction term approached significnce 

(p = .06) for both/tasks. The direction of this interaction 
cbrifirmed the hypothesised effect. 

Insert Jable^ 8 about here 



These results therefore indicated that an increase in GEFT score 
sigrnf icantly predicted an increase in the propbrtibri bf multiple 
requests made in the mathematics tasl<i 

It was predicted that search profile adopted would be- 
significantly r'elated to the provision of keywbrds (treatment), field ^ 
dependence, and the field dependence by treatment interaction. ^_ 

The search profiles of each subject were reconstructed by coding 
the search function in.use at two minute "intervals*,^ F.or^^the purp 
of this anal^sisi the- f uhctibris cbded were "call", ' 1 ist, search 
(keyword or abstract), and "multiple search". ^Also as previously __ 
described, each subject was grouped according to §imi1arity of prof i le 
using a hierarchical ogrbupirig techriique. Discriminant analysis was 
ased to estimate the predictive power of the t r e a |me n t Jig 1 d 
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depehdehce*. and the field dependence by treatment interaction on 
search profile group membership. 

Mathematics Task , . Figures 3-5 present the search profiles of 
groups identified as similar ih the- mathematics task. In group 1 
(Figure 3) the dominant pattern was . steady d^cl i ne i n the proportion 
who requested, a "search" over the first twenty eight mi nutesr which 
was mirrored by a cdrresponding increase in the , prop^ortidh who were 
calling programs. This pattern was slightly interrupted between 
twelve and eighteen minutes, when there was a si ight i ncre^se in the 
prdportidh who were searching and a plateau in the prdportibri callihgt 
indicating some reeval uati on of programs at this time. Further ^ _ 
reevaluatioh occurred between thirty six and forty eight^minutes for 

some subjects. The remaining search functions* "1 i st", 'name , and 

"multiple search", were used by a small propbrtidh of subjects in this 
group; about 16% were using the "name" function at the two minute^ 
interval, with^a decreased proportion cphtihUing to use this function 
for the first thirty minutes. AbbUt 11% were using the "muUi pie 
search" function after twb minUtes and its use continued somewhat 
sporadically for the first thirty minutes. The "list" function _was 
used intermittently by a small proportion of subjects over the first; 
thirty r.inutes. Overall, this pattern ^Indicated that apart from, some 
late reevaluation, mbst. subjects in this group searched the.database 
in the first sixteen minutes and 'then concentrated upon calling 
programs. 



Insert Figure 3 about here 



Group 2 in the mathematics task (Figure<.4) dembnstrated markedly 
different search profiles to group 1. A higher prbpbrtibh were 
searching after two minutes. Over the first twenty mi hUtes there was 
again a steady decline in the proportion of .subjects searching, and a 
cbrrespohding increase in.the proportion calling. This pattern was 
also interrupted by a small increase in the proportion searching and a 
plateau in the proportion calling at abbut eight minutes, However^ 
/ while there wa^ a greater propqrtion searching than calling between 
twenty and forty minutes, the pattern suggested most subjects adopted 
' a continued call-search-call pattern. This pattern continued between 
forty afid sixty minutes, but with fewer subjects swapping between the 
"call" and "search" -functibns. The "1 ist" function was used by up to 
22% of th"is group for the first thirtjt^ix minutes, and :agaio in the 
last ten minutes, the "name" functionHas used intermittently . 
throughout this session, and peaked at forty eight minutes for ZdA of 
the group. "Multiple search" was used by about 8% of the group in the 
first twelve minutes, and by 22% between twenty four .and twenty eight; 
minutes. Overall, the results i ndicated that simi 1 ar to group 1, most 
subjects in this group were concerned v/ith searqjhihg in the first 
sixteen minutes. However, most subjects then adbpted a call-search- 
call pattern which, for s.ome subjects, lasted Until the conclusion of 
searchi ng.^ 

I Insert Figure 4 about here 

The dominant feature of the profiles of group 3 (Figure 5) was 
the extended call-search^cal 1 pattern which, for most subjects, .1 asted 
for the first twenty five minutes, and continued for. some-^subjects 
until appFoximately_fifty minutes had elapsed. The "list* function 
was used sporadically fbr the first forty minutes.^ The name 
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fanction was. used continual ly for the firkt twelve minutes CiQly, The 
"maltiple search*' fuhctibh was Used i htermi tteritl y for the first 
twenty four minutes by a small propdrtidh of this group. Overall^ 
these, results indicated. cdhtihUed early use of both "search" and 
"call" functions, but then a rapid cessation of searching in favour of 
calling after about twenty four minutes. 

Insert Figure 5 about here 



In summary, these results indicated that subjects adopted very 
different search strategies when seeking information for the 
mathematics task. These strategies ranged from an early search then 
call pattern ( >'Oup 1 h_early call then search but continued ^ : 
reevaluation of the information* (group 2Ji,and extended cal l-searSTT*^ 
call (group 3). The "name",^ "list" and "mul ti pi e .search" functions 
were used by, only a small proportion of members of all groups. It vas 
deduced that only the members of group 1 adopted a conceptual-type^ 
search strategy, as they tended to first search the database and then 
view the actual programs. Conversely, groups 1* 2 and 3 adopted 
search strategies that were characterised by more immediate calling of 
programs found. 

Biology Task , As with the mathematics task the search profiles 

of groups were identified as similar in the bidldgy task. The 

dominant pattern in group 1 was the rapid decline in the proportion of 
subjects searching and a cdrrespdnding increase in the proportion 
calling over the first sixteen mi nlites. 

Group 2 in the bidlogy task again deiTionstrated_markedly different 
search profiles td grdup 1. While the proportion searching was always 
greatest, many subjects oscillated between calling and searching 
during the first^thirty eight ^minutes. _ • 

Most subjects in group 3 of the biology task adopted a continued 
searching pattern for the first twenty minutes, with only a small 
proportion calling during the early stages of this period. The 
"multiple search" function v/as used continuously in this time by 
betv/een 14/i and 22% of the group. 

In summary, these resul ts confi rmed the earlier dbservatidh that 
subjects adopted very different search strategies when seeking , • 
information from the database Used in this study. In the bidlogy task 
the strategies adopted ranged from an early search then call pattern 
but with. continued reevalUatibh (groUp 1), cdntinued search and call 
(group 2) and concentrated early search then call (group 3). Al^so in 

keeping with the previous discussion was the fact that only a small 

proportion of subjects in the bidldgy task used the "list", "name" and 
"multiple search" fUhctidhs available td the,m. It was deduced that 
only the members of grdUp 3 addpted a conceptual-ty^ search, as they 
tended to first search the database and then view the programs foondi 
Conversely, groups 1 and 2 adopted search strategies that were 
characterised by more immediate calling of programs founds 

BiseyssisN 

When those subjects who did not use keywords when provided were 
excluded from the analysis, subjects who actually Used keywords tddk 
more search time in the mathematics task. This result suggested that 
rather than reducing the search time as predicted, the actual use of 
i^eywords enabled subjects to adopt a more comprehensive search^of the 
database than without keywords. This finding therefore suggests that 
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the mere provision of ah on-line search-aid sach as keywords is not in 
itself a sdfficieht guide to study the manner in which. people . 
interrogate a cbmpjuteri sed information system; Jnstead* detailed . 
records should be kept of the actual search functions used* and in 
this way designers may be able to better match sach systems to the 
actual information processing strategies of users. Jhe use °l _ 
keywords did appear to facilitate^ a higher number of search requests 
in both tasks, and accounted for significant amounts of the observed^ 
variance of the dependent measures. These treads are consistent with 
results reported in previous studies. _ ^ 

A number of points need to be made concerning the keywords used 
in this study. First, the nature of the "keyword descriptors used in 
each database entry was not known to subjects prior to testing. 
Several subjects reported that the provision of these descriptors 
would have helped them to understand the nature of the database, and 
thus expedite search request formulation. It appears that to use the 
keywords provided effectively, subjects first had to establish the 
keyword structure. This possibly explains the observation that when 
completing the "with keywords" task some subjects did not request a 

keyword search. ^ . , . 

Second, reviewers of aptitude-treatment interaction research A^eg. 
Berliner & Gahen. 1973; Cronbach S Snow, 1977; Tobias, 1975 5_1977) 
have noted that the treatments in many studies have varied only in 
minor details and thus fail to rely upon different types of ^ ^ 
information processing. While the literature reviewed suggested that 
the provision of a search-aid such as keywords would facilitate 
differences in mental processing, the results suggest this may not 
have been the case. 

Field Dependence _ ^ - ^ ... 

While field dependence did not significantly predict either 
search and selection performance or strategy on most dependent^ 
measures used in this- study, an increase in GEFT score did predict 
reduced search time, increased number of relevant selections per 
minute and increased complexity of subjects' search strategy in the 
mathematics task. While these results suggested there:were some task 
related differences in performance measures used in this stady^which 
were supported by subject interviews), they also indicated that field 
independent subjects were better able to access the database. 

There are several possible reasons why the expected field 
dependence effect was not observed in more of the dependent measures. 
First, while the Group Embedded Figures Test was administered strictly 
according to the instructions provided by Witkin et al (1971), a 
neqatively skewed distribution was observed. Similar results were 
repo^ied by. Benbasat and Dexter (1979 S 1982) and Lusk (1979). 
Perhaps the time limit for this test should be reduced to achieve a 
more normal distribution around the mean. Another measure of tield 
dependence (Hidden Figures Test; French, Ekstrom S Price. 1976) was 
administered £sst ^ to sixty seven of the seventy seven subjects ot 
this study. Results of this testing suggested a more normal _ ■ 
distribution (X = 19^448. SD = 7.548) than the Group Embedded Figures 
Test for the same sample. Univariate regression analyses using the^ 
HFT on the dependent measures of this study suggested an increased HFT 
score significantly predicted an increase in the number of relevant 
selections and the number of relevant selections per minute in the 

mathematics task, and an increase in the proportion of multiple 

requests in both tasks. Therefore, the application of other measures 
of field dependence, such as the Hidden- Figures Test, to information 
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acquisition stadies might. reveal a more cdmprehensi ve view of this 
individual difference variable, . __ j 

Second, previous studies using field dependence to predict^ 
information acquisitibh perfbrmahce and baliayiour havG classified 
subjects as either field .dependent or field independent; I he most 
cbmmbh basis . fbr categbri satidn is GEFT scores 0 - 13 as field 
dependent and 14 - 18 as field, independent. Such a classification 
scheme. has the danger of al lowing within group variance to be greater 
than between grbup variance. In the present study field dependence 
was entered ihtb the regression models as a continuous variable^ thus 
departing frbm the previously reported studies. Perhaps the less 
significant effect of field dependence is explained by this 
rnethbdbldgical difference. - : 

These results do suggest, however, that field dependence is . 
worthy bf further consideration as an individaal difference measure in 
the cbhtext of the study of information processing behaviour bf novice 
cbmputer users. . ' 

~ As previously noted, the only significant' first order field 
dependence by use of keywords interactibh bbserved in this study was 
that for search time-in_the mathematics task. This result indicated 
that an increase inGEFT score facilitated the use of less search time 
for subjects actually using keywords and ah increase in search 'time 

for those nat using keywords. _ 

This observed interaction suggested that when usi^ng keywords 
field dependent subjects were able to adopt a more comprehensive 
search strategy than when hot using keywords,^which is supported by 
the fact that field depehdehts made less relevant selections per 
minute in the same task. Whi le-the^:same significant interaction was... 
not observed ih the biology task, it is suggested _that with regard to 
search time, field dependence and the provision of keywords should be 
cbnsidered concurrently in the design of computerised infbrmatibh 



Search P rofiles - ■ _ - i • i ' u 

Previous discussion concerning subjects search prof i Irs has 
shown that in this study the provision of keywbrds, field dependence 
or the first order field dependence by treatmeht ihteractidh did not 

significantly predict similarity of profile, ' 

The results dtd, however, indicate that subjects adopted very 
different search strategies v/hen accessihg ihfdrmatidh from -the 

database used in this.: study. The strategies ranged from a ^ , 

comprehensive search prior tb callihg td the immediate calling of 

programs found. ' _ 

Post hoc comparisons betweeh the search prof i 1 es adopted. by a I I 
subject?"in both tasks revealed/sdme similarities. In general terms 
there was a steady decl ihe in the proportion searching .which was __ 
matched by an increase ih the proportion calling, with only^^a small 
proportion who Used the "list", "name" and "multiple search 
functibns. Ih the biology task, however, the cross over df the 
'propbrtidh callihg and searching occurred at twenty twb mihUtes; some 
five mihUtes later than the mathematics task. Further, there was more 
evidence of oscillation between searchi ng and callihg ih the early 
stages of the biology task. ^ 

These results' concur with the suggestion that the design ot 

database query programs, should be kept simple fdr ndvice users (Zloof, 
1978), a point supported by the fact, an increase in computing 
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experiehce score significantly predicted the proporti on . of multiple 
requests in both tasks. Apparently novice users did not use the 
variety of possible means to .interrogate the clatabase*^and only the 
ni5re experienced cbmputer users tended to use the multiple search 
function. The results, also provide evidence to ^s^^^^^^^^ 
taxonomy suggested by Schn^der (1982) in that if a multiple search 
is assumed to be an indication of chunk. size* . more experienced 
cbmputer users employed larger chunks when interrogating the database 
used in this study. Hhile accepting the/danger of over-generalising 
this finding, the extent to which cbmputing experience .influences the 
degree to which users process informatibh in a . 
"automatic" manner (Shiffrin S. Schneider. 1977) should be the subject 
bf future research^ 

C omputi jiq- Experience j 4. u — 

The results from this study suggested that both database 
interrogation performance and strategy were influenced by computing 
experience. This covariate significantly predicted the number of _ 
relevant selections, the number of relevant selections per minute^in 
the -mat-hematics task, the number of requests made in the^biology task, 
and the proportion of multiple requests in both tasks. In this study 
the computing experience measure was taken from a self report 
instrument which required subjects to indicate^their level of ^ . 
computing experience on a scale ranging from little or none^ to 
"reqalar user". Even though the database query program was designed 
with novice computer users in mind, and all subjects received a forty 

five minute training session and completed two practice examples, 

those subjects who reported. a higher level of computing experience 
were generally more successful at the database: interrogation tasks. 
It is suggested that more computer experienced subjects, at least when 
compared tb novice users, were less concerned with termina.l operation 
and details of the qaery language, and Were more fam^ili^ar with the _ 
nature of CAL materials. It was therefbre. summised more experienced 
users were able to, process informatibn relating to the tasks in a 
manner akin to automatic processing, whereas novice users adopted a 
more controlled processing approach. _ . 

This finding may be of importance to the: designers of computer 
information systems for several reasons. First, if such systems are 
to approach their full potential as information storage and retrieval 
tools they must- be easily operable by novice, irregular and less 
interested users as well as experienced oP^'^ators. This finding 
further concurs with the recommendation made by Zloof (19/8) tor the 
design of user-friendly data manipulation languages for non- _ 
programmers. Zlbbf suggested that instruction.s^and operations should 
be kept very simple for nbvice users - apparently mbre simple than 
those used in th?s study. , Future studies might specifically examine 
Zloof 's criteria in the context of information acquisition by novice 

cbmputer users. . _ , • 4.Uq 

Secbhd, if level of computing experience does influence the 
information processing strategies adopted when interacting with a _ 
computerised information system in the manner suggested by this study, 
then educators should perhaps give consideration to the nature of 
intrbductory computer courses. Instead of teaching computer 
programming techniques, there may be val ue i n the provision of _ 
computer awareness courses which focus upon interactive computing 
experience with a variety of exi&ting information systems and 

educational materials. ; ', ^ „^ 

In either case, the development of more comprehensive measures ot 
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cdrriputihg experience based oh the user taxonomy suggested_by Schneider 
(1982) may be a useful instrument to guide farther evaluation of this 
finding. - 

Cdhteht-Ar^^ Backgroun d 

Those subjects who indicated more experience in mathematics and 
biology made a Higher number of relevant selections in both tasks. 
This finding i ndicates that the tasks set for this study, may have been 
tod specific for the sample tested. Subject interviiews supported this 
proposition in the case of the biology taski It also confirms the 
view of Sage (19S1) that the familiarity of searchers with the content 
being searched is an important consideration ^or information system 

design. _ _ __ __ _ 

Within the structure of this study it. is further suggested that 
familiarity with the content of the tasks enabled subjects to, 
concentrate less upon the sui tabi 1 ity of materi al s found and direct 
more attention to the operations of the information system. As in the 
case of computing experience discussed.above^ it was summised 
familiarity with the content area facilitated automatic as opposed to 
control led information processing. VJhi 1 st highly specul ati ve, it is 
recommended this conclusion be investigated by future research. 

Keyboard Expertise 

.As defined by this study, keyboard expertise did not _ . 

significantly predict database interrogation performance, or strategy. 
This was also a surprising result given that subjects vaHed markedly 
-in- the i r observed keyboard- skill s, and the fact that many_ subjects 
were quite literally "hunting and pecj<ing" their v?ay around the 
keyboards. Given this observation, and since there ha^ Been 
considerable recent market attention paid to "user friendly" keyboards 
(eg. Apple Lisa computers)^ it is suggested farther research might 
examine more fully the effects of this demographic variable In the 
context of novice computer users interrogating information systems^ 

Relationship of Results to Major Questions ' 
At the outset pf the study six major questions were posed. 

1. Does the provision of keyv/brds as an dh-1 i ne search^aid 
facilitate search and selection performance frdm a 
computerised Information system? 

From the results of this study this question was tentatively 
answered in the negative. Despite subjects repdrtihg the "with 
keywords" task to be easier, their provision as a search-aid did not 
affect database ihterrdgatidh performance. 

Further analysis revealed, hdwever, that those subects who 

actually used keyv/ords when provided took significantly more search . _ 
time in one df the tasks. Therefore, it was concluded that the actual 
use of keywords may influence comprehensiveness of the search adopted 
but does not influence either the number of relevant selections or 
Search efficiency. _ _ __ _ 

Possible reas.ons which may explain the lack of effect df the 
provision of keywords in more dependent measures. have been previdusly . 
discussed. In summary, it is possible that the lack of pridr 
knowledge of how ke^^'words were deri ved, unfamiliarity with cdmputers 
and accessing specific parts of the data entry^ and the apparent small 
diffe>^ence between treatments may have contributed to this result. 
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2; Does field deperiderice predict search and . selecti dh 

perfbrmahc'e from a_cbmputerised inf brmatibh sy ^ 

The expected better performance of. field independent subjects was 
observed in terms bf search, time* . search efficiency and complexity of 
search strategy in. brie_bf the tasks. These resul ts suggest field 
dependence is worthy bf further study iil the context of information 
search <^d selection perf brmahce. In particular, search time , and 
efficiency of users might be affected by their ability to disembed 
complex information from its background. ' 

Several reasons have been suggested V7hich may e^cplain why. some ' 
results were at variance to the resul ts. of previous research ^^^^ 
with field dependence and i nf ormati onacqui si ti on; the most important 
being methodological. Studies by Benbasat and Dexter (1979 S 1932)^ 
Lusk (1979) and Bariff and Lusk ( 1 977) have used fie;ld dependence as a , 
median split categorical variable. This study assumed field 
dependence to be a continuous variable, therefore possibly reducing _ 
its statistical effect as a predictor_but avoiding ttie methodological 
dangers associated with median spl i^t analyses^ '_ 

A further reason for the observed low predictive power of field 
dependence nay have been associated with the measure.used in this 
study. It was noted that results observed from the Group Embedded 
Figures Test were not normally distributed around the mean, and it was 
suggested that the time litnit of this test might be lowered in order 
to increase i ts rel i abi Ti tyw^^ Post hoc analyses Using the Hidden 
Figures Test as a measure of field dependence improved the predictive 
ability of this ineasare> : : :: .. ..j — - ~ — ~ 



3i " Do subjects with different field dependence scores perform 
differently when i hterrbgati hg a computerised information 
system with and withbUt the search-aid of keywords? 

The results of this study suggest that the answer to this 
question is a tentative yes. While the^^i eld dependence by prbvisiori. 
of keywbrds ihteractiOh did not appfoao^feignif icance on the-number of 
relevant selections and search efficiency the analyses suggested that 
the field dependence by actual use of keywords interaction 
significantly predicted the amount .of search time taken in one talk - 
and accounted for a significant amount of variance in the other. The 
observed interaction suggested that the use of keywords facilitated in 
field dependents the ability to adopt a more cbmpreherisi ve search than 
without key\7ords; While this iinteraction was not significant in the 
other task, it could be that field dependence arid Use bf search-aids 
such as keywords should be conside>ed concurrently by designers of' 
computerised information systems. 

4; Does the prbvisibri of keyvvbrds as an bh-line search-aid 
influence subjects' search arid selection strategy when 

interrogating a cbmputerised irifbrmatibn system? 

The results of this study indicate that the answer to this 

question is no. The prbvisibri or actual Use of keywords;;did not 

significantly predict perfbrmarice in terms "Of strategy as interpreted 
in this study. 

5. Dbes field dependence predict subjects* search strategy when 
interrogating a computerised information system? 
^ The answer to this question is conditionally no. Frbm the 
results ©f this study^ it V7as apparent that in one task field 
independent subjects made more relevant selections than field 
dependent subjects, but this observation was riot confirmed in the 
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other task. . Further, _ field dependence did not predict the number of 
requests made or simi lari ty of search prof i 1e' i n ei ther task. 

Possible reasons for the lack of a differential effect for field 
gepb^i^lerice i h morelof the dependent measures used in this study have 
been discussed in Question 2; 

6. Do. subjects v/ith different 'field dependence scores adopt 
different search strategics when' interrogating a 
computerised informatibh' system with and without the search- 
aid of keyv/prds? *_ _ _ ' 
The answer to this question is no. The results of this study 
indicated that hone of the field dependence by provision/use of 
keywords interactidh reached significance in any stre^^egy dependent 
measures. 

Cdhcl y^sions 

It would be invalid to geheralise the results of this study to 
all information acquisition situations. The experimental design used 
hero dealt with a particular cl ass of novice .computer users v/hp were 
searching for a concentrated period of time. The type of database and 
query language used in this study would only be typical of local 
situations and not large commercial or public information systems. 
Within the framev/ork of these limitations the fallowing conclusidhs 
may be drav/n- 

1. The use^ of keyv/ords as an on-line search aid to novice 
computer users facilitates a longer search time- and more 

___-CQnpr-ehensive search strategy in one of the tasks in this 

study. 

2. Field dependence predicts database interrogation performance 
in terms of search time# efficiency of searching and 
complexity of search strategy adopted for novice computer 
Users. In dhe of the two. tasks of this study, field 

: independent persons took less search time, achieved more 
relevaht selections per minute/ and adopted a more complex., 
search strategy than field dependent persons.- 

3. The use df key\vords generally did hot ihteract with field 
dependence td ihfluehce database ihterrpgatidh selection : 
performance dr. strategy, but where it did field dependent 
persons adopted a longer and mdre cdmprehehsi ve search than 

Keywords, 

4; Novice computer users find i nterrogatidh df dh-lihe 

information systems di fficul t and approach such tasks with a 
high level of anxiety. 

5. The search profiles of computer users vary f»^om^an extended 
search pattern before detailed examination of information 

; found to immediate checking of relevant information once 
discovered. 

6. Most computer naive people employ. only the simple functions 
df a database query system despite training- on the available 
range df fUhctiohs, 

7. The level df Users' cdmpUtihg experience influences both 
perfdrmahce and strategy adopted wheh ihterrdgating ah on- 
line informatidh system. CdmpUter haive people adopt a 
^■i"^Pl^_ search strategy, whereas thdse eveh mihimally rndre 
experienced with cdmputers Use the mdre complex search 
facilities available. , . . 
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Table 1 



Means and Standard Deviations 
of independent Measares by Treatment 



Treatment 
Group 



Cases GEFT 



C'puting K' board 
Exp. Exp. 



Maths Biology 
B'grbund B'ground 



(BKW) 



38 14.24 1.89 ^ 2. 19 2.92 2. £5 

(3.91) (1.14) (1.12) (1.23) (0.97) 



2K 



(MKW) 
(BKW) 



39 13.49 1.79 1.97 2.79 ' 2.10 

(3.43) (1.22) (0.93) (1.02) (0.99) 



Total 



■ N=77 N=75 N=75 N=74 N=75 

77 13.86 1.84 2.88 2.85 2.17 

(3.67) (1.18) (1.02) (1.12) (0.98) 
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Table 2 



Ffesults of all Deperiderit Measures by 
Prbvisiori of KeywDrds 



Keywords 
N X sb 



Mathematics Jas^ 

Relevant Selections 
Search Time 
Relevant Selections 
: /Minute 

Nuntier of Requests 
Proportion of 
Multiple Requests 



Without Keywords 
N ^ SD 



Di f f erence Overa 1 1 
t p X SD 



37 


c;24 1;34 


38 


2,21 1.65 


0.09 


.925 


2.23 1.49 


37 


25.35 15; 15 


37 


25,55 19.65 


= 0.07 


.942 


25.50 17.43 


36 


0;14 0.18 


37 


0,13 0.14 


0.^ 


.679 


C 13 0.16 


38 


4; 71 2.'5Q 


37 


3.78 3.05 


1.35 


.1^' 


4.25 2.99 


37 


0; 35 0.40 


37 


0.26 0.38 


0.99 


.327 


0.31 0.39 



B4QlQgy Task 



Relevant Selections 
Search Time 
Relevant Selections 

/Minute _ 
Nunter of Requests 
Proportion of 

Multiple Requests 



38 


2.13 1.36 


36 


2.53 1.18 


- 1.33 


.186 


2,32 h28 


38 


35.00 17.68 


37 


36.70 23. 23 


- 0.15 


.883- 


36,35 20.42 


38 


0,07 O.OG 


36 


0.10 0.(B 


- 1.4E 


,151 


0,08 0,07 


37 


7.57 4.59 


37 


5.86 4.08 


1.69 


.095 


5,72 4,40 


38 


0.38 0.40 


36 


0.29 0;40 


1,00 


.319 


0,34 n.40 
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Table 3 



Results of all Dependent Measures by 
Actual Use of Keywords 



•Keywords 



Without Keywords Difference 



Eathematics Task 

Relevant Selections 
Search Time_ 
-Relevant Selections 

/Minute : 
Number of Requests 
Proportion of 

Multiple Requests 



Bi blbgy T^s4 

Relevant Selections 
Search Time 
Rele^nt Selections 

/Minute- 
Number of Requests 
Proportion of 

Multiple Requests 



N 


t 


SD 


N 


X 


SD 


t 


P 


CC 


c, bU 


1 A A 


JO 


c . c 1 


1 . 


h 73 


- 470 


22 


27.77 


17.58 


37-' 


25.65 


19.65 


0.42 


;678 


21 


0.16 


0.22 


37 


0.13 


0.14 


0. 76 


.450 


c o 




3 22 


37 


3; 78 


3.05 


2.05 


.045* 


22 


.0.56 


0.40 


37 


0;26 


0. 38 


2.88 


. 005* 


31 


2.39 


1.23 


35 


2.53 


1.180 


- 0.48 


.635 


31 


35.25 


17,84 


37 


36.70 


23.23 


^ 0.09 


.931 


31 


B.08 


0.05 _ 


36 


0.10 


0.08 


- 0.85 


.397 


37 


8.03 


4.83 


37 


5.86 


4.08 


1.99 


. 049* 


31 


0.42 


0.40 


36 


0.29 


0.40 


1 . 34 


.184' 



"P<O.05 



r 



35 



Table 4 



Reduced Wjjlti variate Re§rissicih Model for 
Number of Relevant Selections 
..(Excluding Nbh Keyword Users )_ 



B F(df) p ^R' ZiF(df)' p 



Hatherm4-c& Tas-I^ " (4,54) 
Constant 0.216- 0.016 .898 



Treatment' -0.132 0.605 .945 .000 0.005 .945 

; . (4,54} 

Field Dependence 0.101 0.932 .339 ,059 3.851 .055 

(2.56) _ 

FD X Treatment 0.010 0.007 .935 .000 0.004 .949 

(3,55) 

Computing Experience 0.352 5.058 .029-"- .080 4.960 . 03O^<- 

(1.57) . - 

Total R' = .139; F = 2.187(4^54); p = .083 



Biology Task .(3;63) 



Constant 1.854 4.490 .038--- 



Treatment 0.174 0.022 .882 .002 0.156 .694 

- (2,64) 

Field Dependence 0.035 0.449 .505 .014 0.937 .337 

_ ____ (1,65) 

FD X Treatment 0.004 0.003 .960 .000 G.0O3- .960 

(3:63) 

Total R' = .017; F = 0.355(3,63); p = .785 



*p<e.e5 



Table 5 



Reduced Mul tivariate Regression Model for 

. . Search Time _ . 

i (Excluding Non Keyword Users) 



F(df) 



Math emat ics X^sk (3,55) 
Constant 

Treatment 
Field Dependence 
FD X Treatment 
Total 

Biology Task (3,64) 
Constant 

Treatment 
Field Dependence 
FD X Treatment 
Total 

'^p<6.B5 



93.178 


22. 


304 


.000* 






= 75.089 


10. 


683 


.002-"- 


.009 0.507 


.479 










(2,56) 




= 4.298 


n. 


396 


.001^^ 


. 020 1 . 1 72 


.284 










(1,57) 




4.858 


10. 


099 


.002-"- 


.151 IB. 09.9 


.002* 










(3,55) 








180; 


F = 4.013(3,55); p; = 


.012* 



56.724 


14. 


930 


. 000-"- 








0.038- 


-0. 


000 


.999 


.000 


0.000 


.998 












(3,64) 




1.409 


2. 


580 


.113 


.068 


4.719 


. 033* 












(1,66) 




- 0.097 


0. 


005 


.944 


.001 


0.081 


.776 










(2,65) 




R' 




068; 


F = 1 


.554(3,( 


54); p = 


.209 



ERIC 
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Table 6 

Reduced Multivariate Regression Model for 
Number of Relevant Selections per. Minute 
(Excluding Non Keyword Users) 



Mathemati cs Task 
Cbristaht 

'Treatment 
Field Dependence 
FD X Treatment 
Computing Experience 
Total 



F(df) p. 



AR' AF(df) 



(4,52) 



0.356 


4. 


302 


.043^^ 






0.;199 


1. 


041 


.312 


.002 0.146 


.704 










(3.53) 




Q.G24 


5. 


183 


.027-=^ 


.091 7.234 


. 009* 








(2.54) 




0.012 


0, 


924 


.341 


.012 0.924 


. 341 










(4.5E) 




0.069 


18. 


882 


. 000-"- 


.227 16.171 


.000* 








(1.55) 








332; 


F '= 6;,^ 


168(4.52); p = 


. 000* 



Biology Task 
Constant 

Treatment 
Field Dependence 
FD X Treatment 
Total 



(3,63) 



0.019 


0.149 


.700 






0.035 


0.279 


.600 


.008 0.526 


.471- 








(2.64) 




0.003 


0.895 


.348 


.039 2.61.9 


.110 






(1.65) 




0.002 


0.126 


.723 


.002 0.126 


.723 






(3.63) 






= .049; 


F =. T 


.070(3,63'); P = 


.368 



'P<O.05 
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Table 7 



Reduced Mul t1 variate .Regression Model for 
Number of. Requests 
(Excluding Non Keyword Users) 



B F(df) p AR' iF(df) p' 



Mathematics T-^^k (3,56) 
Constant 8.908 6.531 .013-^ 



Treatment 


- 7. 


171 


3. 


121 


.083 


.058 


4.203 


.045-''^ 










. _ _ 







(1,58) 





Field Dependence 


- 0. 


224 


0. 


988 


.325 


.016 


0.988 


.325 














(3,56) 




FD X Treatment 


D- 


377 


■1. 


943 


.169 


.017 


1.047 


.311 
















(2,57) 




Total 




R' 




100; 


F = 2. 


080(3,56); p = 


.113 


Biology Task 






(4. 


61) 


if 








Constant 


8. 


037 


5. 


998 


.017^^ 








Treatment 


- 6. 


945 


2. 


771 


.101 


.058 


4.205 


.044* 
















(2.63) 




Field Dependence 


0. 


201 


1. 


153 


.287 


.016 


1. 153 


.287 














(4.51) 




FD X Treatment 


- 0- 


341 


1. 


374 


.246 


.006 


0.396 


.531 : 
















(3.52) 




Computi ng Experience 


J. 


001 


5. 


039 


. 028^!- 


.068 


4.683 


.034* 














(1,64) 




Total 




R' 




148; 


F = 2. 


652(4.61); p = 


.042* 



-'>-p<0.D5 
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Table 8 



Reduced Multivariate Regression Model for 
Prbportioh of Multi pi e Requests 
(Excluding Non Keyword Users) - 



B F(df) p AR' A.F(df) 



Mathematics i-a^ 








DC ; 








Cbhstaht 


- 6. 


519 


1; 


589 


.213 






Treatment 


n 


U 1 0 


n 
u. 


UU 1 


.977 


.000 


0.001 














(4,52) 


Field Dependence 
FD X Treatment 


n 




yi 


J U J 


.030* 


.194 


13.192 
(1.55) 


= 0. 


013 


0. 


187 


.667 


.046 


3.695 














(3,53) 


Bompating Experience 


n 
u. 


1 09 


7 


lie. 


.010-"' 


.109 


8.428 
(2,54) 


Total 




R' 


= . 


348; 


F = 5.933(4,52); p = 


Biology Task 






(4, 


61) • 








Cbhstarit 


- 0- 


419 


2, 


434 


.124 






Treatment 


0; 


;144 


0. 


•175 


.676 


.002 


0.176 














(4,61) 


Field Dependence 


0. 


,022 


9 
c ■ 


088 


.154 


.075 


6.034 
(2,63) 


FD X Treatment 


0. 


,021 


0. 


800 


.375 


.044 


3.684 














(3,62) 


Computing Experience 


0. 


.132 


12. 


,972 


.oor^ 


.140 


10.438 
(1,64) 


Total 




R' 




,262; 


F = 5.' 


^00(4,1 


51); p.= 



-"-p<G.G5 
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ilathematics Siology 
Task Task 



Group 1 
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FD 




KVi 


FD 
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Group 2- 




FD 
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FD 
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FD = Field dependence 

through 04 = Observations 



Fi gure 1 : Exper i mental des 1 gn 

\ 



31 



60 -1 



50 - 



40 -I 



Time 3D - 



20 




10 - 



-I GEFT 



12 



18 



Figure 2: 



Plot of field dependence regression lines for 
treatment groups on search time 
(mathematics task) 
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Figure 3: Search profiles, group 1: Mathematics task 
(n = 39) 
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Figure 5: Search profiles, group 3: Mathematics task 
(n = 17) 
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